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Neuroscience is the study of the nervous system and how it generates 
behaviour in animals and humans. 


You'll study the link between neural function and behaviour at many levels by using techniques in 
molecular genetics, biochemistry, cellular physiology, neuroanatomy, electrophysiology, 
pharmacology, behavioural biology, neuropsychology, cognitive psychology and kinesiology. You'll 
also assist in active neuroscience laboratory research dealing with humans and non-humans. 


Choose courses from four streams to better fit your personal interests: neurobiology, 


neuropsychology, neurocomputing or neuromotor. 


Let’s find a definition we can use in an essay, lab, seminar... 
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What is this guide for? 


This guide has been designed as a general program guide and is curated by Brock librarians. It features links to most often used 
resources such as databases for books, peer-reviewed journal articles, theses, dissertations, open educational resources (OEDs), 
standards, and more. Use the tabs on the left to navigate through the web page. 
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Chat with a librarian 


Contact us at libhelp@brocku.ca or 
find more library help on our 


Research Support page. 


Grey Literature 


Grey literature databases identify resources that are key to research and scholarship. Many are open resources that go through a 
quality control process before they are published. 


Definitions are scholarly dictionaries, encyclopedias and handbooks that help define terms and provide additional context. 
Concise Medical Dictionary (2020) Dictionary of Neurological Signs (2011) Oxford Companion to the Mind (2004) 
Encyclopedia of Neuroscience (2023) 
Cambridge Handbook of Intelligence and Cognitive Neuroscience (2021) 
Gale Encyclopedia of Neurological Disorders (2012) 
Netter’s Atlas of Neuroscience (2016) 
Taber's Cyclopedic Medical Dictionary (2021) 
Oxford Handbook of Cognitive Neuroscience (2013, vol 1 Core Topics; vol 2 The Cutting Edge) 
Occupational Health and Safety information is essential to dealing with injuries, accidents, government and regulatory information. 


Theses and Dissertations are important unpublished resources granted and retained by universities as capstone projects, these, and 


dissertations. 
Open Education Resources (OERs) are digital ebooks and learning objects that can be used as open textbooks on a wide variety of 


general and disciplinary subjects. 


Tests and Measurements are key assessment tools used to measure an individual's functioning and behavior to arrive at a diagnosis, 
treatment or conduct research. There are several key databases that describe individual tests and help with obtaining these 


resources. 


Definitions 


Defining terms is essential to scholarly research. Individual Library Research Guides may include alternate disciplinary encyclopedias, 
dictionaries, handbooks... and scholarly resources. The following databases may be a key resources to find key definitions. Individual 
reference resources can be identified using the Omni database. 

Google Dictionary Wiktionary Dictionary.com Cambridge Dictionary Online Merriam-Webster Word Hippo (thesaurus) 

Databases below are a select list of scholarly resources. 


e Oxford English Dictionary ¢ 
© Includes meaning, history, etymology, and pronunciation of words 
o English language words from 1150 to the present 
© Permitted Uses 
e Oxford Reference ¢ 
© Interdisciplinary 
© Includes Oxford Quick Reference of core subject, quotation, and language dictionaries and Oxford 


Reference Library of companions and multi-volume encyclopedias for longer, in-depth, essays and specialist 


definitions. 
o Limited to 5 simultaneous users. 


eo Permitted Uses 
more info... 


e Oxford Handbooks Online z 
© In-depth, peer-reviewed essays and introductions by leading scholars in Archaeology, Business & 
Management, Classical Studies, Criminology, Economics & Finance, History, Law, Linguistics, Literature, 
Music, Neuroscience, Philosophy, Physical Sciences, Political Science, Psychology, Religion, and Sociology 
© Permitted Uses 
e Gale eBooks ¢ 
© Find encyclopedias, handbooks and specialized reference sources for research. 
© Interdisciplinary. 
© Permitted Uses 
e Sage Knowledge 7 EE 
© Authoritative, interdisciplinary handbooks and encyclopedias across the social sciences. 
oe Brock owns the complete book, reference and navigator collection. 
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more info... 
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neuroscience a 


is the study of all aspects of nerves and the nervous system, in health and in disease. It includes the anatomy, 
physiology, chemistry, pharmacology, and pathology of nerve cells; the behavioural and psychological features that 
depend on the function of the nervous system; and the clinical disciplines that deal with them, such as neurology, 


neurosurgery, and psychiatry. 


Blakemore & Jennett (2001) define neuroscience as “...the study of 
all aspects of nerves and the nervous system...” 


Blakemore, C., & Jennett, S. (2001). neuroscience. In The Oxford Companion to the Body. Oxford. 
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Miczek, K. A., & Sinha, R. (Eds.). (2022). 
Neuroscience of social stress. Springer. 
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Omni ¢ 
eo Brock's largest Interdisciplinary search tool 


© Millions of journal articles, books & ebooks, newspapers, videos, magazines and more! 


Google Books 
Select "Limited preview and full view" and “Books” for best results. 


Directory of Open Access Books (DOAB) < 
© Interdisciplinary 
o Find full text, peer-reviewed books and edited volumes. 
© Terms of Use from Publisher Site 
PsycBOOKS ¢ 
© Recently published books and classic works dating back to the 17th century published by the American 
Psychological Association. 
o Permitted Uses 
more info... 
WorldCat ¢ 
oe World's largest network of library-based collections. 


eo Search library catalogues from around the world for books, audiovisual materials, videos, digital files, 


theses and journal articles. 


© Terms of Use from Publisher Site 


oogle books Advanced Book Search 
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© Google eBooks only 


any language | 


e.g. Books and Culture 


e.g. Hamilton Mabie or "Hamilton Wright Mabie" 


e.g. O'Reilly 


e.g. Medieval History or "Medieval History" 


v)| Jand{___¥)| | 
e.g. 1999 and 2000, or Jan 1999 and Dec 2000 


e.g. 0060930314 


e.g. 0161-7370 


[10 results + || Google Search | 


Partl Basic Research 


Neuroendocrine Mechanisms of Social Bonds and Separation Stress 

in Rodents, Dogs, and Other Species 

Miho Nagasawa and Takefumi Kikusui 

Methods and Challenges in Investigating Sex-Specific Consequences 
of Social Stressors in Adolescence in Rats: Is It the Stress or the Social 
or the Stage of Development? 

Cheryl M, McCormick 


Neuroinflammation and Mitochondrial Dysfunction Link Social Stress 


Fiona Hollis, Brittany S. Pope, Erin Gorman-Sandler, and Susan K. Wood 


Mean Girls: Social Stress Models for Female Rodents 
Jace X. Kuske and Brian C. Trainor 


Development of Mixed Anxicty/Depression-Like State 


as a Consequence of Chronic Anxiety: Review of Experimental Data. . . 


Natalia N. Kudryavtseva 
Unravelling the Neuroinflammatory Mechanisms Underlying 


Methods and Challenges in Investigating 
Sex-Specific Consequences of Social 
Stressors in Adolescence in Rats: Is It 
the Stress or the Social or the Stage 

of Development? 


Cheryl M. McCormick 


Contents 


Introduction .. 
Adolescence and Puberty in Rats 
2.1 Defining Adolescence and Puberty in Male and Female Rats 
2.2 Strain Differences in Pubertal Development . 
Sex Differences in Social Behaviour in Adolescence in Rats ..............-..-.------+++++- 
3.1 Brain Regions Impticated in Social Behaviour 
3.2 Sex and Strain Differences in Social Behaviour 
3.3 Sexual Differentiation and Social Development ‘ vane 
Sex Differences in HPA Responding to Stressors in Adolescence 
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Social Instability 
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6 Conclusions and Recommendations for Future Research .. 
References .. 


Abstract Adolescence is a time of social learning and social restructuring that is 
accompanied by changes in both the hypothalamic-pituitary-gonadal axis and the 
hypothalamic-pituitary-adrenal (HPA) axis. The activation of these axes by puberty 


the Effects of Social Defeat Stress on Use of Drugs of Abuse 
S. Montagud-Romero, J. Minarro, and M. Rodriguez-Arias 


Social Stress and Aggression in Murine Models 

Aki Takahashi 

Glucocorticoids and Aggression: A Tripartite Interaction 
Jozsef Haller 


Neurobiological Bases of Alcohol Consumption After Social Stress. . . . 
Klaus A. Miczek, Alyssa DiLeo, Emily L. Newman, Naz Akdilek, © The Author(s), under exclusive license to Springer Nature Switzerland AG 2021 
. — Curr Topics Behav Neurosci (2022) 54; 23-58 
and Herbert E. Covington III hatps://doi_org/10.1007/7834_2021_245 
Published Online: 29 August 2021 


C. M. McCormick (1) 
Psychology Department and Centre for Neuroscience, Brock University, St Catharines, ON, 
Canada 
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Social Stress (Vol. 54, pp. 23-58). Springer International Publishing. 
https://doi.org/10.1007/7854_2021_245 
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3 Sex Differences in Social Behaviour in Adolescence 
in Rats 


3.1 Brain Regions Implicated in Social Behaviour 


Social behaviour requires coordination among several brain regions that are recip 
rocally connected (see Fig. 1). 

. bed nucleus o 
the stria terminalis, lateral septum, preoptic area; these brain regions have a high 
density of androgen and oestrogen receptors, as would be expected given the effects 
of sex hormones on, and sex differences in, social behaviour. These regions also ure 
important sites of action of neuropeptides such as oxytocin and arginine vasopressin, 
which also have well-known roles in social behaviour (Dumais and Veenema 2016). 
Other regions such as the hippocampus, prefrontal cortex, nucleus accumbens, and 
paraventricular nucleus of the hypothalamus also contribute to social function. Many 
of these brain regions change significantly across the adolescent period. A review of 
the neural control of social behaviour and adolescent brain development is beyond 
the scope of this review. For reviews of these topics, see, Prounis and Ophir (2020), 
Bludau et al. (2019), Premachandran et al. (2020), and Shaw et al. (2020). 


In this lab | observed that “.... The brain regions 
that are considered to be most critical to the 
network of social behaviour are the medial 
amygdala...” (McCormick, 2001, 27). 


McCormick, C. M. (2021). Methods and challenges in 
investigating sex-specific consequences of social stressors in 
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development? In K. A. Miczek & R. Sinha (Eds.), Neuroscience of 
Social Stress (Vol. 54, pp. 23-58). Springer. 
https://doi.org/10.1007/7854 2021 245 
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Travis E. Hodges and Cheryl M. McCormick 


Introduction 


Neuroscientists (Cajal, 1967) and psychologists (Beach, 1950) have long recognized the impor- 
tance of a comparative approach to understanding brain and behaviour relationships. The pri- 
mary contribution of investigations in non-human animals for research in humans and vice versa 
is the generation of testable hypotheses and principles of development (Gottlieb & Lickliter, 
2004). Nevertheless, research studies with animal models are increasingly conducted predomi- 
nantly in rodents. Because of the increasing interest in the “social brain” in human adolescence 
and how stressors may influence its development, we review here, first, the typical social behav- 
iour of adolescent laboratory rats, how social behaviour is measured and the development of 
the social brain in rats. Second, we review evidence from our lab of how social stress exposures 
(involving our social instability stress model) in adolescence influences social development. The 
majority of this research was conducted in males, and results described will be for males unless 
otherwise noted. We have reviewed the benefits and challenges of the use of rats for translational 
research on the consequences of stressors in adolescence (McCormick, Green, & Simone, 2017), 
and a greater discussion of the parallels and differences in adolescent development between the 
two species can be found in that review. For a review of other models of social stress used with 


adolescent rats, see Burke and colleagues (Burke, McCormick, Pellis, & Lukkes, 2017). 


Adolescence, social behaviour and hypothalamic—pituitary—adrenal 
function in rats 


Defining adolescence in rats 


The specific ages in rats that define the adolescent period are variable across studies and across 
strains of rats. Although a liberal definition starts the adolescent period in rats at weaning from 
the mother (typically in the lab on postnatal day (PND) 21) and ends the adolescent period on 
PND 59 (with sexual maturity attained at about PND 60), this definition involves a lengthy 
prepubertal period. In contrast, in humans, adolescence is defined as beginning at puberty 


(reviewed in McCormick, Green, et al., 2017). In rats, the physical markers of puberty appear in 
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STRESS AND SOCIAL 
DEVELOPMENT IN 
ADOLESCENCE IN A 
RODENT MODEL 


Travis E. Hodges and Cheryl M. McCormick 


Introduction 


Neuroscientists (Cajal, 1967) and psychologists (Beach, 1950) have long recognized the impor- 
tance of a comparative approach to understanding brain and behaviour relationships. The pri- 
mary contribution of investigations in non-human animals for research in humans and vice versa 
is the generation of testable hypotheses and principles of development (Gottlieb & Lickliter, 
2004). Nevertheless, research studies with animal models are increasingly conducted predomi- 
nantly in rodents. Because of the increasing interest in the “social brain” in human adolescence 
and how stressors may influence its development, we review here, first, the typical social behav- 
iour of adolescent laboratory rats, how social behaviour is measured and the development of 
the social brain in rats. Second, we review evidence from our lab of how social stress exposures 
(involving our social instability stress model) in adolescence influences social development. The 
majority of this research was conducted in males, and results described will be for males unless 
otherwise noted. We have reviewed the benefits and challenges of the use of rats for translational 
research on the consequences of stressors in adolescence (McCormick, Green, & Simone, 2017), 
and a greater discussion of the parallels and differences in adolescent development between the 
two species can be found in that review. For a review of other models of social stress used with 
adolescent rats, see Burke and colleagues (Burke, McCormick, Pellis, & Lukkes, 2017). 


Adolescence, social behaviour and hypothalamic-pituitary—adrenal 
function in rats 


Defining adolescence in rats 


The specific ages in rats that define the adolescent period are variable across studies and across 
strains of rats. Although a liberal definition starts the adolescent period in rats at weaning from 
the mother (typically in the lab on postnatal day (PND) 21) and ends the adolescent period on 
PND 59 (with sexual maturity attained at about PND 60), this definition involves a lengthy 
prepubertal period. In contrast, in humans, adolescence is defined as beginning at puberty 


(reviewed in McCormick, Green, et al., 2017). In rats, the physical markers of puberty appear in 


Hodges, T. E. & McCormick, C. M. (2019). Stress and social 
development in adolescence in a rodent model. In, O. C. 
Schultheiss & P. H. Mehta (Eds.)., Routledge international 
handbook of social neuroendocrinology (pp. 479-503). 
Routledge. 
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\ INTRODUCTION 


The overproduction and accumulation of amyloid beta (Ap) 
peptides that can result in plaque formation is a key feature of 
ive discases, such as Alzheimer’s discase 

(AD). AB peptides have been shown to Iead to neuronal loss, 
cognitive impairments, ncuroinflammation, synaptic dys 
function, and other neurotoxic events in the brain (1). 
Alternatively, a lifelong underproduction of Afi, as observed 
in individuals with the Icclandic mutation in amyloid precur 
sor protein (APP), protects individuals from cognitive decline 
with aging (2). Increased production of these peptides can be 


Correspondence: R. E. K. MacPherson (rmacphersonébrocku.ca). 


observed decades before clinical diagnosis (3-6), highlighting 
the importance of carly, preventative measures to reduce the 
Afi burden as one ages. Aft originates from a large transmem. 
branc protcin, known as the APP (7, 8). The fate of APP proc 
essing is determined by onc of two competing pathways: the 
amyloidogenic and nonamyloidogenic pathways (9). The 
amyloidogenic pathway is initiated when the ratc limiting 
enzyme, f-site amyloid precursor protein cleaving enzyme 1 
(BACE}), cleaves APP resulting in the release of a soluble ecto 
domain, soluble APP (sAPPf) fragment, and Icaving behind 
a membrane-bound C-terminal fragment (CTF) 89/99 (10, 11). 
TY -Seeretase then cleaves the CTF89/99 fragment and rebeases 
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Abstract 


Exercise reduces cognitive aging, neurodegeneration, and Alzheimer’s disease (AD) risk. Acute exercise reduces the activity of 
f-site amyloid precursor protein-cleaving enzyme 1 (BACE?), the rate-limiting enzyme in the production of Af. However, mecha- 
nisms mediating these effects remain largely unknown. Work has implicated brain-derived neurotrophic factor (BDNF) in the 
processing of amyloid precursor protein (APP). BDNF is an exercise-induced neurotrophin known for its role in synaptic plasticity, 
neurite growth, and neuronal survival. Previously, our lab has shown using an ex vivo model that treatment of the prefrontal cor- 
tex with BDNF reduced BACE! activity, highlighting a BDNF to BACE1 link. The purpose of this research was to examine whether 
BDNF treatments resulted in similar biochemical adaptations to APP processing as exercise training. Male C57BL6/J mice were 
assigned into one of four groups (n = 12/group): 7) control; 2) exercise training (progressive treadmill training 5 days/wk); 3) BDNF 
(0.5 mg/kg body mass subcutaneous injection 5 days/wk); or 4) endurance training and BDNF, for an 8-wk intervention. 
Recognition memory was measured with a novel object recognition test. Serum, the prefrontal cortex, and hippocampus were 
collected. BDNF improved recognition memory to a similar extent as endurance training. BDNF and exercise decreased BACE! 
activity and increased ADAMIO activity in the prefrontal cortex, indicating a shift in APP processing. Our novel results indicate 
that BDNF exerts similar beneficial effects on cognition and APP processing as exercise training. Future evidence-based prevent- 
ative or therapeutic interventions that increase BDNF and reduce BACE! will be of value for populations that are at risk of AD. 
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The overproduction and accumulation of amyloid beta (Ap) 
peptides that can result in plaque formation is a key feature of 
neurodegenerative diseases, such as Alzheimer's disease 
(AD). Af peptides have been shown to lead to neuronal loss, 
synaptic dys- 


cognitive impairments, neuroinflammation, : 
function, and other neurotoxic events in the brain (1). 
Alternatively, a lifelong underproduction of Af, as observed 
in individuals with the Icelandic mutation in amyloid precur- 
sor protein (APP), protects individuals from cognitive decline 
with aging (2). Increased production of these peptides can be 


observed decades before clinical diagnosis (3-6), highlighting 
the importance of early, preventative measures to reduce the 
Af burden as one ages. Af originates from a large transmem- 
brane protein, known as the APP (7, 8). The fate of APP proc- 
essing is determined by one of two competing pathways: the 
amyloidogenic and nonamyloidogenic pathways (9). The 
amyloidogenic pathway is initiated when the rate-limiting 
enzyme, f-site amyloid precursor protein cleaving enzyme 1 
(BACE]), cleaves APP resulting in the release of a soluble ecto- 
domain, soluble APPA (SAPP) fragment, and leaving behind 
a membrane-bound C-terminal fragment (CTF) 89/99 (10, 11). 
Y-Secretase then cleaves the CTF89/99 fragment and releases 


(43). In humans, BDNF appears to increase in intensity- (42) 
and duration-dependent manner (43). A similar intensity-de- 
pendent response is seen within rodent models (44). 
Specifically, Soya et al. compared low- and moderate-inten- 
sity treadmill running in a rat model (30 min at 15 m/min vs. 
25 m/min). This study demonstrated that a single bout of 
exercise significantly increases BDNF mRNA expression in 
the hippocampus, with levels peaking at 1.5 h postexercise 
(44). BDNF appears to increase with alternative modalities of 
exercise (i.e., strength training), however, these effects appear 
more transient than endurance training (45). The exact mech- 
anism for exercise-induced increases in BDNF expression 
remains contentious in nature. Elevated levels of BDNF 
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_ METHODS AND MATERIALS 
Animals and Ethics 


Male 10-wk-old CS7BL6/J mice were purchased from The 
Jackson Laboratory (Bar Harbor, ME). Mice acclimatized for 
7 days in the Brock University Comparative Biosciences 
Facility. All mice were kept on a 12-h light:dark cycle and 
had ad libitum access to food and water through the entirety 
of the study. Experimental protocols were approved by the 
Brock University Animal Care Committee (AUP: #20-07-04) 
and are in compliance with the Canadian Council on Animal 
Care. 


1.00114.2023 - Jerorg 
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q) EXERCISE AND BDNF REGULATE APP PROCESSING 


Experimental Design 


Male CS7BL6/J mice were randomized into one of four 
groups (nm = 12/group): 1) control (CON); 2) exercise (EX); 3) 
BDNF; or 4) exercise and BDNF (EX + BDNF). Baseline 
measures of all mice (mn = 48) were conducted immediately 
after acclimatization but before group assignment to ensure 
no initial differences in body mass. The study was conducted 
over an 8-wk period and body mass (g) and food intake (g/ 
wk) were recorded weekly. During the last week of the inter- 
vention, Promethion behavioral phenotyping was recorded 
for 24h, and object recognition testing was performed. 


Treadmill Training Protocol 


of 60 min. Mice were then placed back in their respective 
boxes with one familiar object and one novel object, 
exploring for 10 min. Exploration index (or percent of total 
investigation time) was calculated as the percent of the 
time spent investigating the novel object divided by the 
sum of the times spent with both objects (56). This proto- 
col was repeated the following 2 days with varying ITIs (2h 
and 4h, respectively), different familiar and novel objects 
were used with each ITI testing day. 


Behavioral Phenotyping 


A subset of mice (m = 8/group) was housed in Promethion 
high-definition behavioral phenotyping cages (Sable 
Systems, North Las Vegas, NV) for 24 h. This system 


Cat. No. '5606P). pBACE! Thr 25211:1,000, ‘Affinity, Cat. No. 
AF3650), pBACE1 Ser498 (1:1,000, Invitrogen, Cat. No. PAS - 
118602), Akt (1:1,000; Cell Signaling, Cat. No. 4685S), pAkt 
Ser473 (1:1,000; Cell Signaling, Cat. No. 4058S), GSK3 (1:1,000; 
Cell Signaling, Cat. No. 9315S), pGSK3B Ser 9 (1:1,000, Cell 
Signaling, Cat. No. 5558S), and ADAM1O (1:1,000, Abcam, Cat. 
No. 1997) were obtained and used during this study. 


Enzyme Activity 


BACE1. 

BACE activity in the prefrontal cortex and hippocampus was 
determined using a commercially available f-secretase activ- 
ity assay kit (Ab65357) as previously described (27, 59). 
Samples were homogenized (FastPrep, MP Biomedicals, 
Santa Ana, CA) and extracted using 20 volumes of ice-cold 
PBS. Samples were left to incubate on ice for 15 min and cen- 
trifuged at 10,000 g for 5 min at 4°C. The supernatant was 
collected, and a BCA assay was performed to determine pro- 
tein concentration. All samples were prepared at 0.50 pg/pL. 
A total of 50 uL of sample was added to each well in dupli- 
cate, followed by 50 ul of 2« reaction buffer and 2 nL of 
fi-secretase substrate. The plate was left to incubate in the 
dark at 37°C for 60 min and fluorescence was read using a 
spectrometer (SpectraMax M2; Molecular Devices) at excita- 
tion and emission wavelengths of 335 and 495 nm, 
respectively. 


ADAM10. 

ADAMIO activity in the prefrontal cortex and hippocampus 
was determined using a commercially available ADAMIO ac- 
tivity assay kit (Anaspec; AS-72226). Samples were homoge- 
nized and prepared as described in the BACE1 activity assay. 
A total of 50 uL of sample was added to each well in dupli- 
cate, followed by 50 ul of the unique FRET (5-FAM) 


Changes in Whole Body Measurements and Cognitive 
Behavior 


There were no differences in body mass between the 
groups of mice (P > 0.05) before the initiation of the study. 
After 8 wk of intervention, BDNF-treated mice had a lower 
body mass than saline-injected mice (Fig. LA; P = 0.0001). 
BDNF treatment reduced daily food intake (Fig. 1B; P = 
0.0006). BDNF injections and exercise training had higher 
serum concentrations of BDNF than CON (Fig. 1C; P = 0.01). 
Promethion behavioral phenotyping demonstrated that 
BDNF and exercise did not change mouse cage behavior, 
indicated by no differences in short lounge time, habitat 
interaction, water intake, water interaction, food intake, and 
food interaction (Fig. LD). However, BDNF mice spent more 


time in their habitats and had shorter long lounge times 
(indicated by no sensor interaction for 60 s) compared with 
CON mice (Fig. 1D). 


BDNF and Endurance Training Promote Novel Object 
Recognition 


To determine the effects of exercise and BDNF on cogni- 
tive function, a NORT was used to assess recognition mem- 
ory. A three-way ANOVA indicated a main effect for BDNF 
treatment (Fig. 2A; P = 0.01), exercise training (P = 0.03), and 
ITI (P = 0.03), however, there were no interactions (P = 0.6). 
BDNF-injected and exercise-trained mice had a higher per- 
cent exploration of the novel object compared with the fa- 
miliar control object than CON mice, whereas percent 
exploration of the novel object was reduced with subsequent 
ITI ess of the intervention group. Effect size at the 1- 
h ITI was BDNF (d = 0.32), EX (d = 0.18), EX+ BDNF (d = 


Changes in BDNF Signaling 


In the prefrontal cortex, there was an interaction with 
BDNF injections within the sedentary groups, and post hoc 
analysis demonstrated higher mature BDNF (mBDNF) con- 
tent in the BDNF mice than in CON mice (Fig. SA; P = 0.007; 
d = 0.79). There was a main effect of exercise training to 


Prefrontal Cortex 


saline masons F 


BDNF p = 0.007 


ADAM10 Activity (RFU) 
ADAM10 (AU) 


0.49). Although there were no differences in pro-BDNF 
content across groups (P = 0.13), there was a main effect of 
BDNF injections, which resulted in a lower ratio of mature/ 
pro-BDNF (Fig. SC; P = 0.04; d = —0.63). In the hippocampus, 
there was an interaction with BDNF injections within the 
exercise group, and post hoc analysis revealed that the 
EX + BDNF group had higher total TrkB content than 


EX+BDNF 


This study provides a novel examination of the relation- 
ship between chronic BDNF treatment, exercise training, 
and the subsequent effects on APP processing enzymes and 
cognitive behavior. This is the first study to demonstrate 
that in an in vivo model, chronic peripheral BDNF injections 


to endurance training. Our results further highlight regional 
differences (prefrontal cortex vs. hippocampus) in response 
to endurance training and BDNF treatment. Specifically, we 
demonstrate that endurance training and BDNF reduce 
BACE! activity to a similar extent in the prefrontal cortex, 
but no reduction was observed in the hippocampus. 
Furthermore, our results demonstrate that BDNF alone not 
only alters BACE! activity but also increases ADAM1O activ- 
ity in both the prefrontal cortex and hippocampus. This 
work highlights the potential of BDNF to alter APP through 


This study provides novel findings regarding the regulation 
of exercise and BDNF on APP processing. Our data show that 
ulate BACE] activity in a brain region-specific manner, how- 
ever, BDNF injections alone were able to elevate the activity 
of ADAMIO, phosphorylate BACE] Ser498 (presumably 
increase retrograde trafficking), and elevate GSES inhibition 
via Akt signaling. These findings demonstrate that exercise 


essing. This may indicate that direct treatment with BDNF 


provides a more effective therapeutic strategy for modulating 
APP in a beneficial manner. We have also demonstrated that 
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Physical Activity and the Brain 
Exercise training and BDNF injections alter amyloid precursor protein (APP) 
processing enzymes and improve cognition 


© Bradley J. Baranowski,’ Ahmad Mohammad,’ © Michael S. Finch,’ Alex Brown,’ Roopan Dhaliwal,’ 
© Daniel M. Marko," Paul J. LeBlanc,” Cheryl M. McCormick,2“ © Val A. Fajardo.“ and 


as exercise prevent- 
reduce BACE1 will be of value for populations that are at risk of AD. 
Our study presents the novel findings that chronic peripheral BDNF injections result in regulation of APP: 


evidence-based 
value for populations that are at risk of AD. 


amyloid precursor protein; BDNF; brain; cognition; exercise training 


observed decades before clinical diagnosis (3 6), highlighting 
the importance of carly, preventative measures to reduce the 
AB burden as one ages. Af originates from a large transmem- 

protein, known as the APP (7, 8). The fate of APP proc 
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The purpose of this study was to determine if BDNF treat- 
ment alone results in similar changes to APP processing 
enzymes as endurance training and if any observed bio- 
chemical molecular changes are accompanied by behav- 
ioral/functional improvements. We further examined if 
BDNF and endurance training in combination would result 
in a cumulative effect on APP processing. We hypothesize 
that BDNF treatment will result in similar behavioral and 
biochemical adaptations as endurance training as it relates 
to cognition and APP processing. The results from this study 
provide evidence in support of BDNF as an exercise mimetic 
that beneficially alters APP processing. 
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The purpose of this study was to determine if BDNF treat- 
ment alone results in similar changes to APP processing 
enzymes as endurance training and if any observed bio- 
chemical molecular changes are accompanied by behav- 
ioral/functional improvements. We further examined if 
BDNF and endurance training in combination would result 
in a cumulative effect on APP processing. We hypothesize 
that BDNF treatment will result in similar behavioral and 
biochemical adaptations as endurance training as it relates 
to cognition and APP processing. The results from this study 
provide evidence in support of BDNF as an exercise mimetic 
that beneficially alters APP processing. 


DOCUMENTS 


Searchin: AllDatabases y Collections: Ally 


DOCUMENTS CITED REFERENCES 


Example: oil spill” mediterranean 
| Topic v “brain-derived neurotrophic factor” or BDNF” or neurotrophin” x 
Example: oil spill” mediterranean 
© | And v Topic v “amyloid precursor protein*” or APP* or “processing enzyme” 


Example: water consum* 


© | And v Title v improv* NEAR/2 cognit” 


© | And Topic - Example: oil spill” mediterranean 
+ Add date range Advanced Search 


90 rests rom Al Databases: 


Q “brain-derived neurotrophic factor” or BDNF* or neurotrophin* (Topic) and “amyloid precursor protein*” or APP* or “processing enzyme*” (Topic) and improv* NEAR/2 cognit* (Title) Search 


Quick add keywords:”) < + HIPPOCAMPAL NEUROGENESIS + BONF + NEUROTROPHIN + BRAIN DERIVED NEUROTROPHIC FACTOR + COGNITIVEFL >» 


Refined By: | NOT Database: Preprint Citation Index X Document Types: Article X 
Publication Years: 2023 or 2022 or 2021 or 2020 or 2019 or 2018 or 2017 or 2016 or 2015 or 2014 or 2013 or 2012 or 2011 or 2010 or 2009 X Languages: English X } Clear all 


Publications You may also like... @ Copy query link 


Refine results 


gm [avons] (eer sticks «a 


Search within topic... Q | 
M1 Neural stem cells improve €ognition via BDNF in a transgenic model of Alzheimer disease 669 
. . Citations 
Quick Filters a Blurton-Jones. M; Kitazawa. M; (...); LaFerla. FM 
(0 ® Highly cited Papers 1 Aug 11 2009 | PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATESOF AMERICA 106 (32) , pp.13594-13599 33 
; ict 6 References 
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for Older Adults with Glucose Intolerance, A Risk Factor for Alzheimer’s Disease. JOURNAL OF 
ALZHEIMERS DISEASE, 22(2), 569-579. https://doi.org/10.3233/JAD-2010-100768 


This is an essay about BDNF as it applies to APP-related behaviors and functions within specific 
populations (Alvarez, X. et al., 2016; Baranowski et al., 2023; Gordon, 2013; Vedovelli et al. 2017) as part 
of a research team. This research supports the claim... 
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Neurology 
A medical specialty concerned with the study of the structures, functions, and diseases of the nervous system. 
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Where can | get help? 


Brock Library Neuroscience Research Guide 
https://researchguides.library.brocku.ca/NEUR 


Email the Library 
libhelp@brocku.ca 


Ask Us Chat service 
https://brocku.ca/library/chat 


Book a Consultation 
https://calendar.library.brocku.ca/appointments/researchconsultation 


Brock University Library 
Brock University | Appointments 
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Google Scholar, Google Books and Advanced Google searching 
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PubMed / MEDLINE 
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Book a Consultation 
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lan Gordon 


Teaching & Learning Librarian 
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